This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT . 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) [;l <gj> .LjJAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 03023997 A 

(43) Date of publication of application: 30 . 01 96 



(51) Int. C! 



C12P 41/00 
// C07C 31/20 
C07C43/13 
C12N 9/20 



(21) Application number: 06186406 

(22) Date of filing: 14 . 07. . 94. 



(71) Applicant: 

(72) Inventor: 



CHISSO CORP * 
KAWASHIMA MASATOSHI . 



(54) PRODUCTION OF OPTICALLY ACTIVE 1,2-DIOL 
(57)' Abstract: ' 

PURPOSE: To readily produce the subject compound 
. having a wide-ranging carbon number in a high yield with 
a high volumetric efficiency by stereoselective ly 
hydrolyzing a cyclic carbonic acid ester in the presence 
of hog pancreatic lipase. 

CONSTITUTION: Hog pancreatic lipase capable of 
selectively hydrolyzing the carbonate bond of one isomer 
in an enantiomer mixture, of a cyclic carbonic acid ester 
(e.g. 4-methyl-1 t 3-dioxolan-2-one) represented . by 
formula I [Z- is CH 2 , 0, etc.; (m) and (n) are each 0 to 
20] or a material containing hog pancreatic lipase is 
initially allowed to act on the mixture to synthesize an 
optically active (S)- or (R)-1,2-diol of formula II or 
III. and an optically active carbonic acid ester of 
formula IV or V. The optically active 1 ,2-diol is then 
separated from the optically active carbonic acid ester 
to obtain one of the objective compounds of formula II 
and . III. Further, the optically, active carbonic acid 
ester is hydrolyzed in the presence of an alkali to 
obtain the other objective compound of formula II or III. 
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(si) vmm 

m<vmmcDfflr&\.*fcm& ( s > - 1 . 2 -^-^ 

isitf ( R) — 1 , 2-^-;i,£^SS^2:g«-fs 
SSttl, 2-j**-;H5KE2f£. 

H- (CHi)b- Z - (CUB. — CH - (K c=0 
CHr-CK 
-Oh— ,— O— -S— NH— , 
-KtClKCHaJa)- , 

f ' a 

[fl:2] 
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CHr-OH 

r * -CHi-.-O- f -S-,-NH- 
-NCCH(CHib)- , 

H- <CH*)»- Z- <«W»^CH - OH 
CH*-OH 
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-H(CH<ai3)i)— , 






(2) #H¥8-23997 
1 2 
imm<om) *1. 2-^-;^^3te^fl5tt^S!XXx^fcS:^SIL 

1 1 tib€ i x-*zti&mmmxx7-)uco x . M^stt 1.2- x*-^£iHt-r£ 1 1 *> 

n~*U>L<\mWW)>*— V-k^mZttmit 2-^'*-/P£g!^S£fc£#©fc^&3fc^tti . 

tizX^X. ™i:2tU<liTE^3-e*SiX&3t^ 2-^-^WS8it^ffi. 

mi. 2-^-^bTmit4i i t<iirmit5x^ utu 

H— (CHj)m— Z- <CHi)» — CH - CK„__ 

I — 0 

CHr-O^ 

'Z: — CH2— B — O— — S— f — NH— 
-N(CH(CH3)2)- 

m=0— 20, n=0~20 

H— (CH*)*— Z- (CHa)»f- CH - OH 
CH2-OH 

'Z; -CH*-,— O— f — S- f -NH- 
— N(CH(CHs)2)— , 

m=(y~20 f n=0—20 

H— (CH*)*- Z - (CHa)*-- CH - OH 
CHa-OH 

r Zz — CH2— O— f — S — p — NH- 
— N(CH(CHa)2)— , 

W- ( W-°-,^ CH ^ <o 

m=0— 20. n=0~ 20 
H— (CHz)-— Z- (CHa)n - CH - 0\ C=Q 

CHr-o^ 

'Z: -CHi-.-O- 9 S — ^ 'NH f 
-N(CH(CH3)a)— , 

m=0~20, n=0~20 
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H- (CHj)b— Z- (CH2)."- CH -<K C==0 

'Ta -CHj-,-0- _-S- f -NH- , 
-N(CH(CH8W— , 

m=0~20. n=©~20 




[0001] 10 

[*iiLt<o*!iffi#»] *hhb«, 3t^se^Ei&a, e 

[0002] 

[«aw>8«] ifc^jgttl. 2-x^-;K7)gjS*Si: 
LT7*Sfl«0y*-;P&l>^i*<7>m##£. SHIR 

-^zxiiLimmri-vtuimB ( • * 

7TX\)*y- ^5*^- VfXf^ (J. Am. Chen. 20 
Soc.), 106, 2687(1984) Mil. 2-7?l/i/*->V 

Lim^t>ixx&t>-f. £<o&mm.<?)2\n. 2-^ 

^#lffdn)*#j5?K£ ( ^> • *y • *tl>#- y 
7 ■ ^SXr-'J- (J. Org. diem.), 54. 5978 (1989)) 

- 3S jlXJt— 3 yX ( J. ChenJ Soc., Chem. Con 
num.). 49 (1991). : J*-+)V ■ • *Mf~v ? • 
^5Xh'J-(J. Org. Chen.). 54. 2787 (1989)) SrfiJ 

aa<o^aoss?o<i^^«tti . 2-v 

[0003] *40 



i. 2 - a* -frcv-x&ttmiza i^t . a®<o^«a<o 

mBi<rMtflZ^m&. 1,2- ^*-;l^ir2&&3re# 

KJ&aRfc&SiffcLT. IS#&&xxT/P£§tX. Jn 
=W£v\ 2S»03^vStyfcl#l. 2-v*3T-;l-SrSl 

[0004] 

( i ) Tia-(b6-c*§^&^tt^exxT;K^i®*a 
#Hjt. iiM^s+^-^^m^^exx^n^ 

X. ™b7tU<tt™t8'C^^3K^Sttl. 
2 - Sftt-JPfcTEfl: 9t>L< liTlEfl: 1 0 T^SnS 
3t^ge^i6xx.x^iSr4jS^t^ g^^Sttl, 2 
-^-^t^i^gtt^ifxXT/l'ii^SitT, St 
5tff3Sttl, 2-^-;P2rJR#^Si:fct,fc. gE3t^ 
SStt^ggxxr^S-T;^ D <O^TOm*tt)B LTT 
E^8t>t«±TE4l:7'C*3ilS3t^5ttl. 2-5> 
*-A-£f{j£tS.r t ZmLb-r&m$m 1 . . 2 - v 

Hfc6] 



H- (CHi)»— Z - <CH»). — CH - (K 

1 c — u 

CHr-O^ 

'Z: — CHt— ,—0— — S— — NH— t 
-N(CH(CH3»- 

m=0~20, n=0~20 




[fc7] 
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5 6 
H— (CHx)m- Z- (CHiV- CH-OH 

CH2-OH 
f K — ch*— f — O— a — S— ^ — NH- 
— N(CH(CH3W- ' 



CHaO— 



m=0~20, n=0~20 



H— (CHz)m— 2 — (CHj) a — CH — OH 
CH«— OH 
— CH2— O— f — S— — NH— 
— N(CH(CHaW— 




CH20 — 




[fcio] 



m=0~~20, a=0~~ 20 

H— (CHa)«— Z- (CH2)« CH - 0\_ . 

1 c — u 

CH2— 

'z: -CJfc- ,-0- ,-S— f — NH- , 
-N(CH(CHa)a)— , 

m=0~20, n=0~20 

H- (CHi)»— Z- (CHi).'- CH - 0\ C=Q 
CHt-CK 

'Z: -CHj— .-O- S— f — NH- 
-N(CH(CHs)j)- , 

m=0~20. n=0~20 

[0005] *m\Tm^&mmmxxTfr(om&ft: *&w&v>*—e-kHV»tLTte. rsn/yy (pssr 

( 7* Stt) t, L < «W#i&^^^SO^-C^frri»S *<7+y~e. >J ? U7-fe^ fc'fc J*PI8'.m-l£ 
^i?onm* ?oo;r&x^-/K ?on 40 liItoPIItf>T-t by^^)^ RHKU^— fe*£^tr 

hU^^h^yH. il,< OAK* U i*S«?tt**S»^S^^*l.. £*i&*>ii» 

or~ 1 3 ox:* T-&&Zit%tft>%j&2-£&z t izx ytumzz tv?. mm. mtmmnr* v >®mi-> 

r>X-&1$.i-&ZktfZ'£Z>. 7l'r^i])Vi)Vn-- (SIGMA CHEMICAL CO.) 

[0006] *mrcm»&Mmv>*~ ei>i<&& B&mw-eteWtyr^Ti-y&^virs. 
wmv>*-*£ttmi. M^ j m%&\zmh?mmi hmh^vz.- <sigma chemical co.k 7 
%z%»fht>co?$>'). %mshTi>ft!mx'{>&<. *so ag<fluka chemie ag) . K\iitt&zM («) . yg&it 




7 

(») . 7^3-> («c> . tammiM («> ^*>^ru 

imm Mm&v&\ yrti^msth z t a*aj*«, . 
[0007] s^t. jul MBii;^-tft.L<i4» 

jvfymmm*?. mm. m&tf?*. *n 

[0008] mwy^-4f t, L<HHB^t- If* 
*tttf>ttffl»i. 8Hj^x*x/i^&f^i^fc*t 
UC. 0. l-5<g»<*fiJt)#if£L<. ftfcO. 
5-l<g*(S»Jt) jW:9*F*U>. fln*#)BKJ5<9 
a^4 0X;*)«i4^tt»SIWHIIgiS*#*LT. X 
Sft^inaBIM^TWMiU^-tffc L<OMWy 

SrVvif*. BcPKU^--b*t>L<»±l»»liU^-fe*ir^ 

MdtfLT 1-10 OfgM (fi»Jt) U\ 
[0009] Hll*^)SR*5<OiaK«»BKU^-— feft, U 
<ttNMP.*'t-' b%^<^^tt*^ 2 0X?~6 0-C 

*><s>*T 2 or~4 ox;<Dtt)2{;:g5&t&.r fc**J: 9# 
mi#z?a~?h?77. W.#?n*?h7y7^ NMR 

[ooio]3t^»§tti, 2-is*-)it%m&&m$. 
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8 

ftmt. x?y-/K i?Jt*y-y. fh7 

[ooii] *mizimx-$ hmMm&tox-b&m 

10 — gB<7)-CH 2 -#*-0- N -NH-, — N 

(CH ( CH$ ) 2) 7x.-Vy. 7*=.)V** 

ztix^&Tfr*iu£mx'i>&^. wmxsmx.xTA' 

imz&m-t h . 4-*+)U-l. 3-i?ttVyy- 

2- :*>\ 4-x^-;P-l, 3-^/5^-2-* 

y. 4-rue/i/-i. 3- : J**V7y~2-*y. 
4-7^-1, 3- : J**v?y-2-*y^ 4-^ 
1 , 3 -^'jT^ V yy-2 -*y. 

;p-i, 3-^^y7y-2-3j-y» 

20 1, 3-y^y5y- 2-jj-y, 4-*??^- 1 . 

3- > ! ^y7>'-2-Ji-y, 4-/-;i^-i, 3-^* 

^• d fV^y-2-^>'. 4-r^P-l. 3- : J**V 
yy-2-^y. A-^yf^)V-\, 3-i?ttVy 
y-2-*y, 4-Kr^-l. 3-iS**Vyy- 
2-*y. A-Y^T^V-l, 3- s J^Vyy-2 
-*y. 4 —fh 7f^-l, 3-y^V7>'-2 
-sTV. 4 -^y^T>-^- 1 , 3-^*^75^-2 
-Jj-y. 4-Mtfy/k-l, 3-^V7y-2 
-*y. 4-^7^T^U-l, 3-i/ttVyy-2 
30 4 1 , 3 -3>:**V 

5y-2-^x 4-7*^^v^f-;i'-i, 3->* 

-l. 3-v*^y7>'-2-jry. 4-5f^^r>'^ 
jf^^f-^-i. 3-my7y-2-^. 4- 

^yitlVttistfrV-l, 3- i J**Vyy-2-JS 
y, 4-7i/=(f^f/P-l, 3-^^-77^-2 

-srv. 4-fy;W^f;i'-i, 3-mV7y 

-2-*>\ 4-7*x^T5V^^-l. 3-V1S* 
Vyy-2-^y. 4- (4-T i s)V73.;*isX*f- 
40 -1. 3-^4fV7y-2-jry. 4- UV7- 
ae^T5yXf-;k) -1. 3-^/5^-2-* 
>\ 4- (l—t7+iUttzs*1-A') -1, 3-V3J" 

[0012] l»-(k7'C^S^3l^jS 
tt 1 , 2 - VH-)Vi> «k^8t'^Sil.l»3t^Stt 1 . 

(S)-l. 2-7-DAVy^-;K (R)-l. 
2-7tWt>'5/:t- (S)-l. 2-7*^y>'^— 
(R>-1. 2-79yis*-A,. (S)-l, 2 

so -^y9yyi[-)V. (R)-i, 2-^yy*- 



9 

;k (S)-l, 2-*<*Vyi?*-)V. (R)-l. 
2 -a^ yyis* -;K ( S ) - 1 , 2 > V* 

-;K (R)-l, 2-^>y^-;K (S)- 
1. 2-*99>&*-fr. (R)-l. 
i?*-JK (S) -1. 2-S'Ty&t-A'+ (R) — 

l, 2-/^->'> ? *-;k (s)-i. 2-x^>->'*^ 

-;K (R) -1. 2-r#:xioi— /K (S)-l. 
2- i >^t*>> j ^-;k (R)-i. 

(s) -l. 2-Ht*>>''*-;k (r) 
-l. 2-Kr#>'i*t-/K (S)-l. 2 -Mix 
# y 5**-A\ ( R ) - 1 , 2 - Ml -f^r yj**-/K 
(S) -1, 2— fh5r^^**-;K (R)-i. 
2-rh5T*yv f *-/K (S) -l , 2-^v^r 
tfys^t-zk (R)-l. 2-^y^x*>'>''*- 
/K (S)-i. 2-^-9-x^y^-zK (R) - 

1 , 2 -"v*"»rr # y^-Jk ( S ) - 1 , 2 - A.T 

(R)-i, i-^Tfifiiyv* 

-;k (S) -1, 2-*9fT*y&*-A'. (R) 

-l. 2-^^r*y^-;k (s)-i, 2-y 
Ir^i] y&t-A,, ( R ) - 1 . 2 - J -f-T* y ; J*~ 
;k (S)-l, 2-A^y^-)V^ (R)-l, 

2- ^^y^-)K (S) S-Xf+fUttis- 
1, 2-7xv*yiS*-/K (R) -3-*^^*^ 

2-7*o>'W>'*^-;k (S) -3— fi^M- 
^-v-l. 2-7°o;\-yv:t-/k (R)-3-fyA- 
jf^y-i, 2-rnyN-y^-;k (S)-3— Mr 
1 . 2 -To^yj^t-Jk ( R ) - 

3- Mtfy^i'-l, 2-rn^^y^-;K 
(S) 2-7*0^^ 

*-/k (R) -3-*9?irl'fr**i'-l, 2-7* 
nA-yy*-^, ( s ) - 3 -^yi^M"*^- 1 , 2 
-Ta^y^-fU^ (R) -3-^^^^- 
1, 2-7-oy\'y^-;K (S)-3-7i^5/- 
1. 2-7ony^-;K (R)-3-7x^x- 
1 , 2-Tovcy^-;u, ( S ) - 3 
l, 2-ynnyi/^-iv^ (r) - 3 -r^Pf-jT- 
i . 2 -rixKy -m-a-^ ( s ) - 3 -r^r $ y 
-1. i-Tany&X-fr* (R)-3— r^/wrs 

7-1 , 2-T£m'>'>-*:*-./k (S)-3-(4~r 
i/)V?*J*i/) -\, 2-Txmyi?i[-iV^ (R) 
-3- (4-f^7i/^fy) -1, 2-To^yi; 

*-/k (s) -3-4 yrotr^rsy-i, 2-r 

oAy^-;K (R) -3-4V7*ntrt'T$/- 
1 . 2 -7*oyN-y v^-;K ( S ) - 3 - ( 1 — *-7f- 
2-?unyV1[-}V^ (R)-3- 

( l — f7*)i>**i/) - 1 , 2-rn/tys*r-^ % 
[0013] *HBB<0S8it^rffiSr i 0 JIttWfcKW* 
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1 0 

y t < liiaMiy a-* *««*iDiaH¥ lt 

fr&d. XffiC]gt^Cil6*. «Rlt{f3 0-6 0%cOR 
fcJS±j£8j£ttaj-f S . L^3t^Stt 1,2- 

mm. G®mm?Km£jmzm-ri>. owe. r 

EMS5*^3£?$£tt!Bm. -t%h*>. 3^v£tt ( S ) 
-1. 2-5**-/H>L<tt (R) -1, 2-^-/1/ 

4^!ft5rttaj U ( R ) - 1 . 2 
( S ) - 1 , 2 -y*-/^WS . 
[0014] 

20 fcJMW9t=lKW**». *mHiZtUz£*)®g.i$tiZ 
[00 15] (gmmi) l. 2-7'^yy^- ;U2 

0. 0g(222mmol) > S&8&X.+fr2 9 . 0 g 
(245mmo 1 ) „ fcit^KtfD^AO . 90s 

(6. 5mmo i ) nui^zmmm- U £j£lTI>X 

1. 3- : J**Vyy-2-*y\4. 8g (127m 
mo 1 ) SrJR*5 7%TH^. 

4-Xf-^-l, 3-y^V7>'-2-*>'«||ttI 
30 bp. 99-103*C/8xl0 2 Pa 

i H-NMR (CC 14 ) 8 1.00(t,J = 7H 
z, 3H) , 1. 5-2. 1 (m, 2H) , 3. 8- 
5. 0 (m, 3H) ; I R (KBr plate) 
1800 (C=0) cm-i 

[00 16] (Sia0li2) 1, 2-^y9y : J^-)V2 
0. 0g(192mmol) x S^St^f-lU 1 9 . 0 g 
(21 lmmo 1 ) „ fcilX^K^y^AO. 77g 
(5. 6mmo 1 ) VM^tmmi&L. £&t&* 

40 -1, 3-i?ttV7y-2-*yi 5. lg(116 
mmo 1 ) ^JR^6 0%T#^. 
4-Tatf;k-l, 3-i>'5r^V5>-2-Ji->'C0!8!Ht 

bp. 1 03-1 07^/8x1 0 2 Pa 
1 H-NMR (CC 14 ) 8 1.00(t,J = 6H 
z, 3H) , 1. 6-2. 1 (m, 4H) . 3. 9- 
5. 0 (m. 3H) ; I R (KBr plate) 
1800 (C=0) cm" 1 

[0017] {wm3)wmuzm&Lx. 1. 2 

50 -*Wy&*-MPt>4-7+fi'-l. 3- : J**V 



(7 

1 1 

7 y- 2 -*>*fm 6 7 %xHktz. 

4-7+*- 1. 3- i J**Vyy-2-*y<rm , m. 

bp. 1 08-1 1 0*0/7x1 0* Pa 
1 H-NMR ( CC 1 4 ) d 0. 93 (t, J = 6H 
z, 3H), 1. 1-2. 1 (m, 6H), 3. 9- 
5. 0 (m. 3H) ; I R (KB r plate) 
1800 (C = 0) cm-i 

[0018] (SjSfi^4) 1. 2-*9?y=Jjt-)V2 
0. Og (137mmol ) „ HJylf;H7. 9g 
(1 52mmo 1 ) . t5£V8&*rWJ*0. 55g 10 
(4. Ommo 1 ) OgSftSftffiStfFU 4yft-TSX 

/77^- (^itx/mx**- i:i) -mm 

0. 3g ( 1 18mmo 1 ) £iR*8 6%THfc. 

4-^^-1. 3-v^v : yy-7.-^y<mf&. 

m 

1 H — NMR(CCl4 ) S 0. 9(t,J = 5H 
z, 3H), 1. 1-2. 1 (m, 10H), 3. 8- 
5. 0 (m. 3H) ; I R (KB r plate) 20 
1800 (C = 0) cm-i 

[0019] (m£&i5)Mmm4izm&Lx. 1, 2 

-=fi)y ; J*-)Vti>t>4-l! J 7+)V- \ , 3-i***V 
7 >- 2 JR$ 5 5 %"C#Jt . 

4-*?frt'-l. 3-y^V7y-2-*y« 
ffl 

1 H-NMR (CC H ) S 0. 90 (t, J = 5H 
z. 3H) . 1. 1-2. 1 (m, 14H), 3. 8- 
4. 9 (m. 3H) ; I R (KB r plate) 
1800 (C = 0) cm-i 30 

[0020] ($mM6)mmM4tzmmLx. 1, 2 

- y^5f-;P*^ 4 -r^P- 1.3- vJf^f V 
77- 2 -*y£iK*8 2%T#£. 

4 -t 1.3- vyy-2 -*y<vm& 

1 H-NMR (CC 14 ) d 0. 90 (t, J = 5H 
z, 3H) , 1. 1-2. 1 (m, 18H) . 3. 8- 
4. 9 (m, 3H) ; I R (KB r plate) 
1800 (C = 0) cm-i 

[002 1] (Sj501|7)Sji^4tcJ|IJ»LT. 1. 2 
-+Y^t}yis*-M?t>4-Y ; fi'A'-\. 3-i? 40 
^V5y-2-^y^JR$7 9%T1ifc. 
4-Kt^-I. 3-y^V7>-2-^yco^tt 
ffi 

1 H-NMR (CC 14 ) 8 0. 90 (t. J=5H 
z. 3H) . 1. 1-2. 1 (m. 22H) . 3. 8- 
4. 9 (m. 3H) ; I R (KB r plate) 
1800 (C = 0) cm-' 

[0022] mmm8)mmm4izm!»Lx. 1. 2 

-^*VT#y : J*->l<i)*t>4-ThyTi/ll'-l , 3 
->-*^y7y-2-^y^JR$41%-C#^. 50 
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1 2 

4-fh7fy^- 1 , 3- i J^Vyy-2-^y<n 

mm 

1 H-NMR (CC 14 ) d 0.8-1.9(m, 2 
9H) . 3. 8-4. 7 (m. 3H) ; I R (KB r 
disk) 1800 (C=0) cm" 1 

[0023] (wmm9)wmm4izmmLx. 3-* 

1 , 2 -TanyVH-Mt>$>4—*9 

*jkt*5oc**- 1 . 3- : J^v^y-2-^yi: 

JR^7 5%T#7t„ 

4-*9+)V**i'*+)V-\, 3-iSttV?y-2 

-*y<rm>m 

1 H-NMR (CDCh ) S 0. 90 (t, J = 
5. 5Hz. 3H), 1. 1-2. l(m, 12H). 

3. 3-3. 8 (m, 4H) , 4. 35 (d, J = 4H 
z, 1H) , 4. 45 (d, J = 4Hz, 1H) , 4. 
6-5. 1 (m, 1H) ; I R (KB r plat 
e) 1800 (C = 0) cm 1 

[0024] (wm<iio)mmm4iz$mLx. 3- 

<yiS)i>** is- 1 . 2 -7vrty*;*-)Vfrh4 -k 
yvfrtti/t+fr-x, 3- : J**V7>-2-*y 

SrlR*7 0%TH^. 

4 -^yiStutt is* +)V- 1.3- v#=* v^y-2 
-*y<m>m. 

1 H-NMR (CDC Is ) 5 3. 5-3. 7 (m, 
2H). 4. 20(d. J = 2Hz, 1H). 4. 35 
(d. J = 2Hz, 1H) . 4. 50 (s. 2H) , 

4. 55-5. 0 (m, 1H) . 7. 25 (s. 5 
H) ; IR(KBrplate) 1800(C= 
O) cm" 1 

[0025] (wmi i)§mm4izmiLx. 3- 

*7 ffvfrttis- 1 . 2 -rnys-y^-^ (A-f- 
/UT^n-/!') 1i>t>4-*99 ; f>-)Vit*is*1-lV- 

1. 3-^=>fy7y-2-^y^j(j^«wt#^. 

M. P . 49-50 -C; I R (KB r disk) 
1800 (C=0) cm 1 

[0026] (mmi) mm5tz£r)mz4-*7 

*•/!/- 1, 3- : Jyt^Vyy-2-^y^2. OOg 
(9. 9 9mmo 1 ) . RMHyt— °4f (Li P a s e 

Sigma type I I ) £1 . Og, tiitf 
0. 7mo 1 • dm-s^y^l^SJR ( P H = 7. 0) 
4 0 c m3 co^^)^fflT'2 2I^S#L^. %JtM 
fcx^y-;P2 0cm3 fcitf-fe^ h 5 sZtol. JS 

^2 0c m 3 xmi. mmzm^t:^y-*tm. 
int. *m*r*u masjErizmmit:. m 
y/mmx*i\s=2 ■. i~i = 2 ) xmmmu 

(S)-l, 2-f^y i M-)V0. 5 23g(3. 0 
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Ommo 1 ) (R) - 4 1 . 3-V 

ttV7>-2-*>l. 1 7g (5. 86mmo 1 ) 
£<£ft<?*UR$3 0%fc5 9%T-#*:. ftmUz (R) 

-4-*^*-i. 3-> ? ^y^y-2-jj->'t^ 

?y->VS. 2cm* i: 1 0a*%*K^y>A8. 
2cm3 ^Jnx. M&T3B#llBg*¥&. lmo 1 -dm 
- 3 <S» 1 5 c TRJS?K£*;ft]U »Rx^2 0 c 

m 3 T3isi«iajLfc. mk*.i-)m**xffift. 

Ki-h'J^AtiejgL. «ETfciU8L, <R)-1. 
2-Ti)> : J^-^\. 01 g (5. 8 lmmo 1 ) £ 
JR$5 8%T#^. 

(S) -1. 2-T*l> : M-)V: [a] d 25 -11. 
6- (c 0. 555. MeOH) , *?$fcj£89% 

(R) -1. 2-T*>y¥*-/U: [a] D 25 +6. 1 
3* (c 0. 5 55. MeOH) , 3£mg47% 

(ifcfHI (T^y^/i^-wP ■ r^K • tWtn&tA' 

-^5XMJ-(Agric. Biol. Chem.). 55. 1877 (199 
D) : [a] d 29 + 1 3. 0' (c 0. 55. MeO 
H) . 100%ee) 

[0 0 27] (SatM2)«3i«llCJt»)tlfc4-x^ 

mmi&mtx. (s) £j:tHR> -1. 2-7? 

^5f-^Sr-en-e r mR*2 4%t 4 6 

(S)-l. 2--/?>i;*->V: [a]o 25 -4. 7 
7* (c 2. 64, EtOH) . 3^t$£30% (X 
( ^'-v-^ • • Jt)V*}--v? ■ y$Xh >)- 
(J. Org. Chan.). 52, 2608 (1987)) : [a] d 22 -1 
5. 35* (c2. 60, EtOH). 98%ee) 

(R)-l, 2--f?W*-A>: [a]o 25 +2. 1 
4- (c 2. 64, EtOH) . ^J$gl4% 

[0 0 28] (HiSM3)SBtW2t«):0#fc4-7-o 
t^-1, 3-^3r^V7>-2-*y^V^WW± 
jiteflUfc^NftLT. (S) tiitMR) -1, 2-* 
>?>i;*-fr£Ztl?tMmi 4%b 4 0%T*#)t. 

(S)-l, 2-^y^y^- [a]o 25 -1 
3. 5' (c 1.16, EtOH). 3te*mg5 8% 

CfclRtt (T^U^H-^ • 7>K • sms^* 
•^$Xr-y-(Agric. Biol. Chem.), 54, 1819 (199 
0)) : [a]D 2 °-23. 2' (c 1, EtOH). 
100%ee) 

(R)-l, 2-^y^y t J^-)V: [a]o 25 +7. 
63' (c 0. 996, EtOH) . 3t^6S33% 
[0029] (mmM4 ) WSM3 1 i 9#*:4 - 7f- 
1 , 3-S***V5y- 2-^-ySrfflv^l^MiH 
itWlfc?W»LT. <S)fcJ:tMR) -1, 2-^* 

wtt-ivtztizmsmA 5%t 5 i%th^. 
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(S)-l. 2-^^-y^-tU: [«]d 24 -1 
5. 6* (c 1. 01. EtOH) . %&W&71% 

^$Xr-y-(Agric. Biol. Chen.), 54, 1819 (199 
0)) : [a]o !, -22. 1* (c 1, EtOH) . 
10 0%ee) 

(R)-l. 2-*^*ry s JJ(-)V: [«]d 2 « +1 
5. lMc 1.02. EtOH). 3l£m£68% 

[0030] {mm3)mm4\z±*)%K4-^ 

10 3-iSttVJ>-2-*y*m^t:imit 

mmnzwmvx. (sjiatMR) -1. 2-* 

??yi?*->VZZti?tW&24%b56%T%t:. 

(S)-l. 2-*^^>^*-*: [a]o 25 -l 
6.2° (c 1.00. EtOH). ^m&83% 

■ ^$XMJ-(/teric. Biol. Chen.), 54, 1819 (199 
0)) : [«]d 2 «-19. 0- (c 1, EtOH). 
97%ee) 

20 (R)-l, 2-*99V*/it- tV: [a] o 22 +6. 
77* (c 1. 00, EtOH) . 5temJS35% 

[0031] (mme) mme>\z^*)nti4-^ 
)v-i, 3-itJt*v7>-2-*y*m^t$mm 

jfcWl{3Wftl/t. <S)tiJttMR> -1. 2-Kt 

*yi;*-)uzztL?iwm3 8%t 5 oxvntz. 

(S)-l, 2-Y s ?iiy&X-Ari [«]d 25 -9. 
90- (c 2. 50. EtOH) . 3lfimJS87% 

{S(Mm^^—t)V ■ *7 ■ *}Vti-v7 ■ ^S.xh y 

30 -(J. Org. Chen.), 51, 5353 (1986)) : [«]d 2 ° - 
10. 1' (c2. 55, EtOH). 89%ee) 
(R)-l, 2-*=fHyV*-)V: [«]d 25 +7. 
51' (c 2. 53, EtOH) . 3J£^$6Bc6 6% 
[0032] (Htefi?ll7)i!)^7fc:J:0#fc4-r-'T 
s^-1, 3-^^V5>-2-^>^ffl^JtJaWi 
ftSSWlfci^LT. (S) fcitf (R) -1 , 2-t 
h^r^y^- /P£**miJR$3 7%b 5 0%"C# 

fc. stmgte. -eft-eft-eys/y*. 4-*^7x 

40 1- (4-^^;t-7xX;PX;P*-;U3rdfi/) f h5f 
*>-fc^L. ■£mm?v~?V?y7<- (HPL 
C) (CHI RALCEL OD, A^y/2 -TO 
^•7-^=9 7:3, 0. 7cm 3 -min-')(:J:S 

M^5r . m<Q 1 . 2 - T;l^ >^-;^^-&fc JtK^: 

(S)-l. 2-fh5f*^-/P: [a]o 25 - 
50 6.50' (c 2. 0, EtOH). 3l^ttJS5 5% 
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1 5 

e e 

<R)-1. [a] D 24 + 

4.70' (c 2. 0. EtOH) . 3tmK4 1% 
e e 

[0 0 3 3] (Hifttfl8)fijt0j8fcJ9#*:4-Th 

y yt-tffc J: 5 Jn*#ft?KJS£ 3 6 'CCfT&o 
Wi*Jt0lllfc^8SLT. ( S) fcitf (R) —1 , 2 
-A.df-tr^y^-^-g-ii-PiUR^l 9%fc 6 5% 
TH*:. Ml^li, !Ut0!l7fcj3VvcffiJBLfc 10 
HPLCffifciDfT&o*:. 
ItrtMl 

(S) -1, 2-^-^T^y : J^-lV : [«]d 2S - 
5. 44* (c 0. 5, EtOH) , 3£f*$jg48% 
e e 

<R) -1, 2-^*Frit> s J*-)V: [a]o" + 
1. 2* (c 0. 5, EtOH) . £?|fi(K2 8%e 
e 

[0034] mim9) wmuz£y)®KA-3i+ 
>i>-i, 3-is**v?y-2-*y2. oo g d 20 

7. 2mmo 1 ) . J*y.?UT+y • /W* 

(*) ) 1. 0g, fcitfO. 7mo 1 • dm-scoyy 
K*I«iS(pH = 8. 0) 4 0cm 3 cOzg^HS^MS-C 
4 8B*ia8?#Lfc. £U^fcx?y-;k4 0cm3 fcj: 

flfcvfc-fe9-f FSrx^y-;P2 0cm3 TifeftU ^ 
fcffl^fcx*/^tr«i:$:£;fo-t*\ SffFfcfclSL 

»£«ffFfc»KLfc. mvmz^vt'fwyA? 30 

o-7h^57-<- (^-9->/lffi!x^=2 : 1~ 
1:2) Tftimmi. ( S ) - 1 , 2 -7fy~J*- 
)l>0. 240g(2. 6 6mmo 1 ) HiXf (R) — 4 
-X^W-1, 3-isttV7y-2-*yi. lis 
(9. 5 6mmo 1 ) £-Ht-f*UR*l 5%t5 6%T 
#StL*: (R) -4-xf-^-l , 3-3***y 

5y-2-*yw^y-rt'iocm 3 fcioaa%* 
Kfl^u»7Aiocm3 fcjn*.. Sia-e3i$0jgjm 

lmo 1 • dm-3S118cm' -CKJE?85:4>ftU if 
Kx^/1,2 Ocras T3 HtttB Ufc. »Kx^/IJf £* 40 

U (R)-l. 2-7?y : J*-)i>0. 756g 
(8. 3 9mmo 1 ) SrJR$4 9%f#^. 

mm 

(S)-l. 2-79y&t-*: [a] D « -7. 0 
0- (c 1. 0, EtOH) . %tmg.45% 

(R)-l. 2-^y^-/l^: [a]o 25 +5. 0 
0' (c 1. 0. EtOH) . 3fc s F*fi£32% 

[00 3 5] (UStWlO) ISj&g!l4KJ:0#^4->v 
^/P-l, 3-y^V7y-2-*y2. 00g 50 
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1 6 

(11. 6mmo 1 ) . nyfVT+y (3Xt • /nM 
:*(#)) 1- 0g, fcitfO. 7mo 1 • dm- 3 <7)'J 

yisnsis (ph=8. o) 4 0cm3 <m&to*w& 

X'A8&fflm\,tz. »E?g{C»Kx^4 0cm3 tJ 
(OflVXfe-fe9>f hSIHftXfrt^Ocm* "Cft^U ft 

(^^y/BI6x^/l/=2 : 1-1 : 2) T'#J£8g{ 
U (S)-l, 2-^^y^-^O. 722g 
(4. 80mmo 1 ) t$£t/ (R) -4-*v*zsAr- 
1, 3-5ftr*y9>'-2-:*>'0. 991g(5. 7 
6mmo 1 ) Sr-ett-fMX*4 l%t 5 0%Til^. # 
StU: (R) -4—N#S^-l . 3-mV7V- 
2-^MC^^y-;P7cm3 fc 10fift%*lftb&'J 
-7A10cm3 ^JD^.. ^fflT3^Si^. lmol 
• dm-3JSKl8cm3 -CRJE?S£*iaU iffixf-^ 

2 o c m 3 -C4 mmm itz. pstx^wi ^as^-eft 

(R) -1. 2-^-^^y^-^O. 772g (5. 
2 8mmo 1 ) fclRSM 6%Tf|;it. 

mm 

(S)-l. 2-*99y : J*-)V: [a]o" -1 
6. 6* (c 1. 00, EtOH) „ 3K^lfiS85% 

(R)-l. 2-^^>^-^: [o]d" +1 
4. 7* (c 1. 00. EtOH) . 3te^ttS75% 

[0036] (^SSCH|ll)SjtW6KJ:0^4-T 
1 , 3-iSttV7y-2-*y$:m^t:&3m 

mmioizmiix. (s)t$xv(R) -1, 2- 

Hr^y^-/W?r-5-it'5 r itiR^4 3%t 5 2%T# 

(S)-l. 2-Hr*>^*-;W: [«]d" -1 
0. 9* (c 2. 5, EtOH). 3fcsm«96% 
(R)-l, 2-YirHyViS-fr : [a] d» +9. 
08* (c 2. 5, EtOH) . %&m.&0% 
[0037] (HfSfi?112) 3-v* 

^V7y-2-^-y2. oogfc*tu ;ty?.ur^-y 
ox*-A-f*(«) ) o. 5 gim^t:imtm& 
mmzmmtx. (s)t$xv <r) -i, 2-kt 

(S)-l. 2-Ff f *y^*-A': [«]d 25 -1 
0. 1* (c 2. 5, EtOH) . %?mm&9% 
(R)-l. 2-VT^y^-tU: [«]d 25 +4. 
26* (c 2. 5, EtOH) % 3^6^38% 
[0038] (Hte^l3)Siifi«l8tJ:0#^4-T 
h5r^-l. 3-i?**Vyy-2-*y*m^1t 

vmxmm i o^jslt. ( s ) axv ( r ) - 
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vmm 

(S)-l. 2-^VT#>i?*- IV: [a]D 25 - 
7. 9* (c 1. 0, EtOH) , i?J«6 2%e 
e 

(R) — 1 , 2-*<*yrT*l>i'*-)V: [«]d 25 + 
5. 4- (c 1. 0. EtOH) , %m®&25%e 
e 

[0039] mtmi4) wm9£i:*)Wz4-* 

^f-^^^f-^-l. 3-^3r^rV7^-2-jr>- 

^fflv^i^Miura i o t^iLr. ( s ) tj iix 

HJtCT7tctev^ffifflL^HPLCffitci0tf : 3r 

mm 

(s) -3-*^f-***5^-i. 2-ra^y^- 

yl/: [«]d 26 -6. 80* (c 1. 0. EtO 
H) . 3fc33*£87%ee 

(R) -3—*9+Att$s- 1. 2-7'0>'N*>'^- 

[«]d 25 +2. 82° (c 1. 0, EtO 
H) . 3fc?*ttg54%ee 

[0040] mtmi 5) mmiotzx*)m:4- 

K>i?)l>tti'X +iV- 1.3- V 7 >- 2 
y£fflv^JaWiliiS09 1 0 tcii&a!!LT . ( S ) fc itf 
( R ) - 3 -^yisiVttis- 1 . 2 -7nny^- 

5£ti, IQS0»7fc;fcvvc^LfcHPLC£fcJ:9?T& 
(S) -3-Ky s J^^-l, 2-TnnyiS*- 

)V: [«]d 25 -2. 00- (c 1. 0, CHC1 
3 ) . 3t^tS7 6%e e (XRB ( ^ - *7 
■*fotf->v9 -nXMJ-(J. Org. Chen.), 57, 6 
156 (1992)) : [a]o 2S -1. 7' (c 7. 5, C 
HC U ) % 99%ee) 

(R) -3-*yzsfr**>'-l. 2-rxiny^- 

/V: [«]i !6 +0. 87* (c 1.1, CHC 1 
3 ) . 7£?*&£33%ee 

[0041] (HSI0«16) Wmi lfcJ:0flfc4- 

* fyyw 1,3- y^^f VJy-2 

-icy 2. OOg (5. 40mmol) , ^y^VTf- 
y (ax^ rtj* (») ) 1. Og, fcitfO. 7m 
o 1 • dm-*<r>*)yffi&Wffi. (pH = 7. 0) 4 0cm 

fS&(CR8x^4 0 c m^ J: -t: 5 4 h 5 g £ Ju 
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Kx^-;W2 0cm3 -CffifrU ifc#fcffll>tf:ii*!x^/u 

^=2:1) TftmWmL. (S) -3-^-^^t^ 

2-~TX3rtyi?*-)V0. 094 g (0. 
2 7mmo 1 ) t>±tX (R) -4-^^U-l, 3- 
y^y5y-2-t>'l. 90g(5. 1 3mmo 
1 ) ^-e^t-fiTJR$5%t 9 5%T#fc. 

10 (S) -3-*?*r>'Jk**s'-l i 2-7-oyN-y^' 
[a]o 25 -2. 4* (c 1. 5, ^rh^h 
Yuyyy) , 3Km^>99% ( (R) -3-*?* 
rv-^^f^- 1 , 2 -Tuny&it-twyStMm. ( y 
S^/u- TV h* • Vr-^i/a.-fAii)V ■ -fvfiy 

(Chen. Pharrn. Bull.), 35, 3112 (1987)) : [a] d 
«+2. 41* (c 2. 4 2, -f r-?t 
>-) , 100%ee) 

[0042] [WI«17>«liH4fc:J:9#fc4-'N 
^fv/p-l, 3-i?ttVyy-2-*y2 5 6g 
20 ( 1. 48mo 1 ) . nyVVT+V ■ A^* 

(fc) ) 1 28g. fcitifO. 7mo 1 • dar'ayy 
S3gg?£ (pH = 8. 0) 128cm« cOS^jSr^S 
•C6 6^S«}tL^. Ri5?S(C»Kx^6 4 0cm3 

«CfflV^-b7>f r- £ffl®x^-/W4 0 0 c m* XWfr 

ffi^-a^:^ rSU (S) -1, 
30 tVZistim&t (R) -4-^v/l^-l, 3-^'** 

v5y-2-*y£^trr*ftfc#S£U;. (s)-i, 

rt*«£8«*»4> 20S*SbIU ( S ) - 1 . 2 ? 
yj;*- ;W27. 2g (186mmo 1 ) £JRi£l 2% 
~cm:. (R) -4-^^-1, 3-itttVyy 
-2-*y$:&tSV 1 l6HZ*?S-tH5 0cm 3 £Ju 

*^u^c* { f>2oss%*efl:^h'j'>A^Li t 

mo 1 • dm-3iffil6 0cm3 SrflniT+WU ifIS 
40 xf-/|/3 7 5 c m3 X'3 HtttB Lfc. i^xf-;^^* 

(R) -1, 2-*9fyi?*- ;H23g (84 

immo i ) ztit:^* j ry/m&^>vm& 
m®frt>4M?m£kLt:ik. mm%i. b P . 95- 

96*C/5xl0 2 PaffMftiM*). (R)-l, 2 
—*99>&t- )V9. 78g(66. 9mmo 1 ) Sr 

(S) -1, .1-1t99V$?it-fr\ [a]o 2 5 -1 
50 9. 0' (c 1. 02, EtOH) . 3t^«Jg97% 
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(R)-l. 2-*?f>?*-)V: [«]d»+1 

8. 9* (c 1. 05, EtOH) , 3te^lfiJ!j£9 6% 

[0043] (mmmi8)mmm4izmi&Lx. 1, 

2- 3r^^T*V^-^24 9g (8 6 9mmo 

1 ) . MvXf^l0 3g (86 9mmo 1 ) s fcj 
tf^Ktf'J^AS. 5g(25mmol)H4-M 

ir-r^-i. 3-sftr*y?>-2-sr>'*'d«t. 

;P-1. 3-^V7>-2-*>2 7 2g, 

(n**.^* (*> ) i36g, fcitf 

0. 7mo 1 • dm-3<0Uy®gSjR (pH = 8. 0) 
13 6c m3^-^?r 4 0*C*>£ 5 0XTC 1 6 OBSIS 
JgffU:. Jgfc^-y^Vrf->-6 8g^)S6DL. 4 0*C 

5 0XTC2 4 tmm Lfc. RJSftfc:»Kx?-^6 
80cn>3 fcitf-fctM H3 6 g^BDi.. 8i#U i& 

vA V&XVF&izmWz-byJ Hfcgmxf-^TMO 

ocm^ x-3®m&u mtzm^tsmx+frtim 
24 0cm3 mmmik. tutizvuu 

3- *fcf*, «IU (s)-i, 2-*??7^yx* 
-;P$r#t^ B B a i: ( R ) - 4 -Mtf^- 1.3- 

(s)-i, 2-*??T*>i;*-frZ-£tsttiit,z^ 
*v>/m&*frm&®m>h e ®m&& i . ( s > 

-1, 2-*?? c f#yi?*-)\'&. 0g (27. 9m 
mo 1 ) £JR$3%t1t*:. 3fc¥*fiJ£*>ifcSe{i. Htm 
7(CfcVvC^LfcHPLC£fc«k Off&ofc. 
ftttfl 

(S)-l. 2-^^x^y^- )V: [«]d 25 - 

9. 2'(c 0.9 8, EtOH), ftmg>97 
%e e 

[0044] (%tmi9)mm4i&mLx. 1, 

2-H7 r *y^-^50 5g (2. 5 0mo 1 ) „ & 
mVOii-)V3 28g(2. 78mol), fcit/MS* 
•J^AIO. Og (72ramol)H4-fi'/l'- 

1, 3-iS**V7y-2-*y*&fol.mm-thz 

k*<*OR«ffclBVXfe. ffl4-r^-l, 3-v* 
*77y-2-*>552g, WMrt- b'(Li P 
ase Sigma type I I ) 1 5 2 g, fcJ: 
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V0. 7mo 1 • dm.-* WyimfflS. (pH=7. 
0 ) 2 6 3 5 c nv> 0&gft££arc6 3B#HHSH¥L 
fc. KJfiiKfcliftxf-A'l 5 0 0 cm3 *Jj:t^-b5>f h 

3oog$rjnx, m u m%mm±y4 hm^x 

-fe7-f hS:PKx^T5 0 0 c m3 -C30ifci*U ifc 

m&nmz^-*ryi50cm* tmtt:®. r 

3SU (S)-l, 2-KfO&VS/:*-*«rtilSfii: 
10 (R) -4— r^-1. 3-&t*V9>-2-*> 
ZStirmtlzftMLtz. ( S ) - 1 , 2 - Kf^yy' 
^-^^•&tftgaS:^=>f^V/»Kx^^-&^SE*^ 
4BBflSaU (S)-l. 2-Ffj&V5fc|— *7 
0. 6g (34 9mm o 1 ) £JRs£ 1 4 
(R) -4—5*5'*'- 1. 3-vJr#V7y-2-jfy 
S#tfrS(^^y-^5 0 0cm3 £2)11*. , *#L& 
2 0«*%*iMfr*- HJ 3 3 5 g Z'M t-foim 
gSa"C2B|fS8ii¥U:. OWC£<0KJ5fgfc6mo 
1 • dm-3(gR280cm3 iln^T+ftL^. *fffiL 
20 U «ETfc9£*iU (R)-1.2 

-KT*yv ? ^—^274g (1. 3 5mol)£& 
fc. ;^^^-9->/ftSxf-;PS^«*^ 2 HIHJg 
■&U (R)-l, 2-Kf*>'y*-^8 6g(4 2 
5mmo 1 ) £JR3£1 7%-C#fc. 
HStW7 |c**vc«B UzH P L Ci&C X Dfrfrofc. 

(S)-l. 2-Kt#>'>''*-.*': [«]d 25 -1 
3. 1* (c 2. 49. EtOH) . 3t^*fiS97% 
e e 

30 (R)-l. 2- Hr* yS^T-A': [«]d 25 +1 
2. 8* (c 2. 68. EtOH),^«S99% 
e e 

[0045] 

^-^is^mm^x i , 2 -^-/uwcgtexx 
r^s-4frSJWtin*5M}f-rs r 1 1 i o . muck 

*ac0^?O«B*5^V^^tt<^^Stt ( S ) - 1 , 2 
-sar-MSitf <R> -1. 2-i?*->l>imhZt 

40 



